09)B*BI1$fftr (J P) (12) & H # wt & (A) (UMWiMMiia*** 

#^¥5 -323850 

(43)&UflB ^5¥(1993)12^7E1 



(5i)inta s awe* ffrtsa*^ f i 

G 0 3 H 1/02 8106-2K 
G 0 3 F 7/004 5 1 1 

7/027 

5 1 3 



(2i)ji5a#^ 


^©¥4-125825 


(71)tUKA 


000002897 










(22)tBSiB 


5Fj£4#(1992) 5J?19B 










(72)5S^# 
























(74)f»yiA 


#J!± rtffl 10 (fl-7£) 


(54) [fKB©**! 









(57) imji 




(2) 

I 

m%m2] mmAfttf. *nas«:-4H t rtic2fflja 
miKJ v isTt—bmt&mtmwzstti&Tm 

[0001] 

[j|g£Jb<D*!lffi#If ] JS3fctt8«ii^3:&* 

u mzm%&*tt j ?Lt:*cif7Ammmzm-tz> 

[0002] 30 
[t£fc<D8«] *o^Att. t£S*^c7)U— 

j^^mzffl^mtim^xx'h&tiib. immm 

[0003] ZtllZtt LX . ]& 1 £Gft9£tf&AslZ*c -> X % 40 

ti. ±/~?-<o&miz£h±i'hmifimmimmLfi:* 
frxrnih\mm{m*v77i>-iimmt Lxaa^ 
ti)^^.<r>^yyj^mmmtmxixx^h. 

[0004] 

d%m&nmt*ayyj>§mm\zti^x&H&toiz 
&<r>itmm>w®Z'V vy-mt Lxm\t%< 50 



^RH z 5-3 2 385 0 

2 

-mcrmmfim&zti&xyx&ftiiimxvx'imz 0 
±tf & festal® - 7 x$g&&%.x'h hzt tf£mx- 

liB&X'$>->1z. 
[0005] 

7&x-t>~>x. m®tf%&&ttz%#thmmMn 

[0006] ifz. *^cO*o^7AK^«E*t L 
T. m2^S«±t2^L3t*n^7Afe^g«@(-^ 
— r-%pyfWz X iXBiS.ZtiZT&mzm&Ltt 

o/7Atj,^t. mtimtfiw&ismtmtmisG 

[0007] fiU^*^i. 

f>^> * 

[00 08] i-T. *^tc*J^T. 0U±*n^5A 

1 mcomm^Ltz i>cox-h 
<-xk%hmti±.iz&ttmintmimmtfr 

mmimw&ttftt *^^**n^7Aiesstt«2 

[0009] ^w^zanh^yyj^Mmtm\i. 
m 1 iz®ftmt®t*m^<rm%mt frhtc 0.^2 

[ 0 0 1 0 ] i-f . *f&BBc7)*u^7AlBS««ctcftji 

■th&mMnz^xmm-h. mwrnntLx 

h-th. t-r. ^yv-tu-cii. -^?#tz>j?%<t 
hxj-uy&fmnLW&'&z 1 m-t z>im&. 

&tf*?>e. ^ffia/j)U#ymt!&mSi$>mT>i'3-H' 



(3) 
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TliTy-'J^BL ^99')^m. -fy^ygL ?ab> 

ym. iaw^ : >R^ y vmitT-m\x>i>>x 
ywmtmftitih. ^m^ii^yW0&tLx\m 
h y *7J&B&fi y *?A>imi) i hz> . 

Sl^^^ySh^f/^tyv^ft^fc LT 10 
K 1, 3-7?> : J*—!UisT7 l J K fh7^ 

;^^r^yi— k ^^yf-^yn-^r^y 
— k h'j^^p-^rny^yhyr^y^-h. by 
^u-^ru^y by (r^yo^wi/ro^ 
x-tvk hy^^-u-^x^yhyr^yi/- 
^-ty^-^T^yiz-h. 1. 4->-y*n 
^^y^*-n^T?yi/-K xb7x^y^y 20 

^x'j^'j b-^byr^yw-K 

y h-^'T^yi/— K yXy^x»Jx»JI — rt'by 
Ty*yi"— K i/^y^xyxyi — A^b^Ty* yi" 

;l^h* b — b y T ? y l/- b . y ^t* b —)Vr h?T9 
ui/-h, yyi/th-zKy^'JU-b, y/ub'b 
-;iA^t7^yv-b. by 

f;U) >fyy77l/-b, ^'Jxxf;WJ^-W 30 

2-7x/^ryXf;^yi — K 2-7 
x y^f^x^;M^^y 7x7-^xhJfyl/ 

x^r^yi/— k p-?DD7x-^7?y^ 

K 7x~^7?yiy-K 2-7x^X^7^'; 
]/-b. b'X7x7-;l/A<0 (2-T^y^^r^Xf- 
;P> x-r/k xh^r^^tU:t'X7xy-^A> ? r 
?yi/-K 2- ( l-^^M"*^) x^WT^y 
o-t'7x-/M^^»J^h. o-t'7x- 
H'Ty* yi/-b£fc'"C£>&. 40 

[ 0 0 1 3 ] *tz. mmwrfr*->i>te&fob 7 fi» 
ft^/i/^yiKhc^xxT^^y^^ft^Mt lt 
ti. T^y^Kxxr/UtLT. xfi/y/!)3-;^' 
7?>JI/-b, b 'Jxfl/y/yn-^yT^'J l/- 
K 1, 3-y^y^-^> r Ty 7 yU-h. f h7^ 

^r^yw-h. ^^y^/^y^-^^T^yv 
-k hy^f-n-zurnM-yhyr^yu-h. by 
^o-n/rn^yby (r^un^/M-^roif 
yi^)x-r/K b y y^o-^x^y by 7? yi'- 50 



k yy^yr^y w-k 1. 4-^0 

Mfyy^yT^'JU-K fh7Xfl/y/'J 

^y^x'jxy b-;ub y7y*y u-k ^y 

^X'JX'J MPf h77^'Jl/-h, yXy^xyx 

ij h-;ps;T^yi/-h. s^y^xy^y b-n^by 
T ^ij U „^ ^y^xyxyi — ii/f b7T?yv 
-k yxy^xyxy b- )v^*+rT?v iy-K v 

;Pb* b-;U b y T9 y b . y ^b' h-^r b77^ 

yu-K y;wt*b-7i^y^r^yu-b. y^b'b 

— ;^^T^yi/— K by (7^'Jo>f/^yx 

y^7*v-K ^yxxf^yi^-w 

[00 14] ^^^y;WSxxr^htT{±. fb7^ 

-?-uyi/y ^-)WJ*99V\s-v, byxf-wy^y 

3- ^^?y]/-h, ^yf^/y3-;l/y^ 
^^Mj^-f. by^fa-^roA-yhy^^^yy 

-k by^^n-^x^yby^^^yu—b. xf- 

Uy 9^^-^*99 0 1. 3-79 
—)Vi/* 9 9 y ly— b , y -J0l—}VIs* 99 0U 

-K ^y^xyxy 1 — ;U£yy* *?yiy-K ^y9 
xyxy b-;uby>^^yiy-b. ^y^xyxy b 

-;Pxb7y^y"Jl'-K yXy^xyxyh^I/y 

yiy-K y^t'b-^by^^yiy-b. y^b'b 

-^xb7^^^yi-~b. b'X- Cp- (3-*99 
y;M-3f^-2-b bn^r^Tn^^) 7x-;l^) x 
*^)VX9y. b'x- Cp- (T^y^yxh*;/ 
7x-;l/) ^f*;M^y. 2, 2-b'X (4-yi^y* 
yn-f;^y7x^l/) /oA'y, ^^y*y;HK~2 
-^7^£#&&* 

[0015] 4 9? yjgxxT^fc trttxf-i/y^y. 
^-a^^^-k rnbi/y^yn-^^^^ 

1? 3-y^yi;^yU^^=?^-b. 1. 

4- y^y^-^^M ?3*-k fb7^fyy/ 
ij 3t _,^>f^3^K ^xyxy b— iv-M9 
3^-b. y;^b'b-ybxb7-f ^3^-b^Wfe 

[00 16] ^nbyixxf^fcUll x^-i/y^ 
»J=/-;l/iy^ob^-b. fb^^fl/y/y^y 
^nb*-b. ^y^x'JX'J I — ^y?nb^h N 
y;l^b' b-^x b 7 ^ u b b WW^ix^> . 

[00 17] ^V^nhyKxxf^tUll xf-ly 
y9Va-)WJ4V9nh*-h. ^xyx'Jh- 
;k>MV?oh^h, y/Ub*b-/WTb7-f y?ob 

[0018] vi/^f yixxf^t LTfcL xf-i/y^ 

ij3-;|/£/Vl/-b. MiXfl/y/'j3-^y7l/- 

^xyxy b-zP^ly-b. y;Pb'b-;l^r 



(4) 



^B?PP5-3 2 38 5 0 



2. 2. 3. 3-7-byy^aya^iUT9 
K 1H. 1H, 2H, 2H-^T?t#:7/M-Ot>' 
'JU-K 2, 2, 3. 3-fh77WD7n 
eVM^y-'JU-K 1H, 1H. 2H, 2H—V7? 

2,4. 6-MJyn^7i-;K yVot^^^f 
97 X )V — f- ((SiPd^ : N KXX^/PD BN.fr 
4>tt-ft¥II£ (ft) 13) . i/7nt7ne*7? 'J 
b (ffin a tfS : NKlXf^A-DBP, fr4>*Mfc1*XJ£ 
(ft) g) . y'7Dt7Di;;M^7 l Jl'-h (ffip a n 
NKI^DBP. #r4>*Mt:^I£ (ft) 8) . 
^ftVMBtfvyJ *??Urt<«-2. 4, 6- 

K n-7'f;l'-2-?Do7; , Jl/-h, b'jya^ 

7 x 7-/1/7? yw—K fh77'Dt7iy-;P7; 

[ 0 0 2 0 ] ^»*;^yS!t iiiSK^ffiTS 

vt'^r^y/i'TSF. ^^-uyh'x^^^u^rs 
h\ i. 6-Mt>f uyt'wj^rs h\ i. 

M»T$yMIXT^'J/l'r5 K. JfyiJUyt'A7? 

x 9 ? y *r 5 k. r-f r* h vr? y s k 

[0021] -ecOffi^t LTJi. &&B4 8-4 1 7 
0 8#&$8£lEm£iUt l^{C2fflfeLh^ V isT* 

CH2 =C(R)O]0CH2CH(R' )0H 

CHa = CHCOOCHaCH2 



10 



[0 02 2] $313^5 1-37 1 9 3^&fg(c8J 
sKSfUt^L-^i-'ry- yu-MB. *#gg&34 8-6 4 1 
8 3^«. *£&f@4 9-4 3 19 1^4^8. 
2 - 3 0 4 9 O-^^K-Hl-mESlSixT «fc d& 

r ? y AttSoMT ®!&<r>T9 y v- h^x ?mv- 



[002 3] Zblz. 



my o i . 2 0. n 



o7. 3oo-3 0 8M^mm^y?-Rx/^o^ 



[0024] -e«?>ffi. ®Zi5tS : £S'?-t LXli*:/ 
(2-7?yo4o*vXf-/P) TvxK7*X7x- 
h (iSp a p£ : hXXf^PA. ft^h^jg^x^ 
<ft)S) . (2-**?yn4#x**) 

ttfflii-fb^x^ (mm) vmfbti. jtx,^y7 

7 U U-h&X'$>hT&3& : 'J^yVR- 6 0 
StfH 1 (ft) S) s 1$p d p£ : !»#*yVR-9 0 

(ft) SS) ^*«^f*>fU>. 
[002 5] jgp D n£ : NKXXf/HW-2 30G 
(fl+tt^X^ (ft) S) . : NKlXf;P2 

3G (fr+ttfl^XSI (ft) g) fcWMli. 

[0026] ic^ Taofi^^^s h y y 1^ 

-MI. 
30 [0027] 

9, CH 8 CH 8 C00CH = CHa 



O M f 



T 

CH 2 CH 2 CO0CH = CH 2 

[0028] (K3S^fl^I»(») SBiHA. T ^[0029] 
o-*/7^ M-315) ^40 Hfc2] 

CH 2 ~CHC0OCH 2 CH 2 O CH 2 CH 2 C00CH = CH 2 



> N C 



CH 2 CH 2 0( CHa)s0C0CH = CH 2 



[0030] (3KE£l£ft:¥I3B (ft) T *77 , Jo^y-yXh^y7i^H Tcm'y (fftftt 

oa 7 n M-325) . 2. 2' -t'X (4-*50 (ft) ffifp*. NKXXt^ A-«PE-4 ) . x 



( 

7 

Oft) 1L ffiffife. NKX^r^ A-TMKT) *3S«Wffe 
[003 1]*:, %S£BH*»n - tft&JFJIi. 4 - y'y 

f-^r 5 y $,b*il 4 - y * f-^r 5 y 

75y$*f»xtik 4 -5/^*71/7 5 y$.SL#»x 

y;K 4 - 5/* f-^r 5 y s&ssy^K 4 - y 

b*xxyn/7-b?-;k 1 -7x-;l/- 1 , 2-To 

^ys^y-2- (o-xh^^#-^) 

a. \y/7xyy. o-<yy^;k&,&#SL*7yK 

$h7-^^fy. 4, 4' 

/7xyv, 4,4' -y^oo^y^xyy, 
yy-fy^ ( l, 2-^7x^ux^y^>ry) , Kyy 

AV (2-7xX;l,-2-t F^y-7-th7x; 

y) . ^y/^fv^f^x-f^. <y/^yxf;i.x 
— -r;K <yY4 y-fy7Dt>x-f;t'. <y/^f y 
-n-yynoc-7VK ^yy-f w vrfw-f 

;K KyV-f yyy^x— (nMs oCD5 o : 5 

og^-ft) . ^y/^ym^x-f^, 4' ->fy 

yntr^-2-b Hn^y-2-^f^-7*n^7x 
yy. 2-hKn^y-2-^f^-7Dt^7x7 

y. p-Wf;k7sy7-«:h7xyy. p-t-yy 
?uuT-fc by x/y, p-t-^f/^un 
T-bhyxyy. p-7y'H<yX7^ftK, p-t 

yhTtb7x/y, p-rxK^yy^yR. p-t 
^K^y-fywr-tr hyxyy. p-y^^yy^y-b 

hy. 4, 4' -y7yM;P3y, 1, 3-b*X- 
(4' -TzsV<y¥>V) -T*hy. 2, 6-h*X- 
(4' -Ty'v^y-ftis) -y^oMt/y, 2, 6 
-b*x- (4' -r^h^yy^) -4-yfvi^y* 
n^t/y, 4,4* -^r^K^y/u^y-2, 

2' -xXyl^yR. 1. 3-t'X- (4' -7y>X 
yy;U) -2-7DAyy-2' x/i/*ygL 1,3- 
b'X- (4* -T^'H^yif^) -2-7DAyy- 
2. 2' -y^WyHtH)^. 1. 3-b'X- 
(4' -7yh'yyty'Jfy) -2-7DA7y 4 

HttS (1) 



5) 1SBPF5-323850 
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*>?Ktl/>\ 3-*;i'*^TS/>*£j&SBL 4-x;u 
*X7U7x>'3ct#SL 2. 6-b'y- (4' 
^yy;P> -y^nM+j-yy-2' . 2^x^*y& 
(th'J^S) . 2. 6-b'X- (4' -7^Ky 
UvU) -^f;P-y^o^tyy2, 2' 
yKt^HU^AS) . 4-y7/y'7iX/I/75yffi 
A-VTV-A' -y h^y-y'7x^l/7$y 
g£BTS. 4-y7V-3-^h^y-yyx^75 
y. t7h^7y ( 1 , 2) yTV'H (2) -4->UU 
10 ^yS^th^Ag, t7W/y{l, 2)i/'7y 
K (2) -B-Xy^yMcoyhU^AJS. 77h^/ 
y ( l , 2 ) SxT^'H ( 2 ) - 5 ~x;^ygxxfyi/ 
(IK t7K7y (1,2) <2) -5- 

7;^yixxf;k yy K/y (1.2) vrw 
(2) -5™x;i/^yigx^y;u (3) -y#?v9ffi 
Bgxxy^. ^'rygiig (iW^x^rsy- ^ 
7^;i/A7^ft m^^mmmm^mwm 

W) . h'Jyx-^b^JU^Ajgjg^KS. 
y7x-^-2, 6-^yx-;Pb 0 U U ^AjgJgfgK 
20 JS, 4-7Ky7x^-2, 6-y'7 x-;PbT»J U 
^Aj&gjglTS. MJyxx^^bruU^AiSe^S 
JS. 4-^Ky7x-.^2, 6-y7xx;H-^e 

uu^Ajas^^. mtyhy, 2-yy>HM- 

yj-y) ^ ^oof^fy hy (2-?un-9H-f 
^yy^y-9-?ry) . 2-^yyu^wy^y 
yyy (2->fV7n b;u- 9H-y*^yy-by-9 
-:*y) . yXy7x\ny, 2, 5-b'x- (4' - 
^x^/i/T^y^y-^) y^n^yy, l-r-t 
30 yy^T ^y-4-^hot7^l/y, 5-— huT-ty 

7fy, l-Xhabl/y. a, a-y7no-4-7 
x y^y7-th7xyy, l-tKn*yy?nMy 
;l.yx-7l^yhy. X. ffifcA : *nx7MBP (B 
*jtS(tt)g).iSf^:UVECRYL P36 

(ucb) ^W£*u ^^imct>. 

[003 2] ifc. TM-m* (1) -C*S*i*?vy 
y<L#fi3fc «WBBMfc*6«Bf ^>*U> * 
[00331 
= 40 Hk3] 




[0034] Ri . R2 . r 3 ii*h.«i»4 ^r^^riys. ffi»^r;^yx/pr$ysx(ifl^ 



( 

9 

JUfi^ yh*5/. xKy, 7h*5/^Dffi»7^=i 

- n - 7o t>r $ yf^y'TM^r $ yi. n 
-*;u*»jy* N-e^y5/Vts^iss*7$y£* >' 
ru^^r s y . ^ («-y f^ro^/i/ ) r 5 y 

[00351 XKlfcWi^BWBIk LTU 2 - >f S 
y_ ;K 2 - (4-7x-;H -4 5**V-/K 2-* 

^y—;^ 2-<yx*3f"9-v'-;K 2- (4-7x 
^) **th/-/k 2-f-7V-/K 2-^yx^-r 
y-;K 2- (4-7x^) ^tv-/k 2- (5- 

7x^)f7^T/-/k 2- (5-HJ/P) fTy 
7/^, 2- ( 5-t'7x^I/) ^T^TV^K 2 
-(5-7x^)*W7VHK 2-(5-p- 
^h^y7x^) **^77'-/K 2-(5-p- 

;n;i,7x-;H ^i>->?rv r --;P*o»S* s **f l>ti 

[0 0 3 6] -COY*fcl3l*4Yfcl/tfct** 
;K x*/K Tn&k 'v^K )5~x77xf;l/, 

^fc'COim^^B^^Ci -Ce OT/k^S. 7x 
p-y7/7x-yk P -^f;|/7x-;k p- 
^h^y7x-ik m-tKQ^j/*^iK- ^7x- /!/ 
t?OBJftXte#KJ&07 x ~yk£. 'J/k p h 
^yXf'Jik p~y77Xf ^k m-^nyUf'J 
;l^)^f'JM, Xin^HteSTS3*i4 3-^ 

yys. 

[0037] 

[lb4] 




[0 0 38] (iC+Ri . R2 . R3 . Ztitwfd— 

( 1 ) 5$Ki>lt£i:P3t) SttWf 

[ 0 0 3 9 ] 7 y>(L3^ftftfl!fc LT« 3 - 7b 

f-;^-7-xy^T5y^v»jy. 3-o-vm^- 

7-y7K^7>jy,yf/k 7-yXf;l/75/ 
-3-?v>jy>f/k7-bT-K 3-5^^*4/1—7 
-^xf-^TSy^^'JV. 3. 3* -iilVi£—lV\ZX 



S) HBPP5-323850 

1 0 

(7-^x^ur^y) 3.3' -/r/k-tf- 

/l^bx (5. 7-^h*S/T5y) ^'JV. 7-5/* 
XihyurSy-5. 7' -i/*h*S/-3. 3' -b'X 
;7'jy, 3- (2* -^yXA ^¥V4)l>) -7-5/' 

x^uray^vjy. 3- (2' -^yx^-y-yM 
n,) -7-5/'x^;ur^y^vjy. 3- (5' -7x 

»J>\ 3- (2' -OX+TMfr) -7-5/X^;U 

r^yy'vjy. 3.3' (4-5/r 

10 y-7-i/'xf;l^75/) 7V!J y*tf*tffe;h.4. . 
[0040] 7v»jy-ft^hS^LT^ffl$ix^^r« 

h\ y;a^tyy-A-«t>( h\ r-fe 

4 h\ is 7 S/k^-tf^flM h\ a. «' -t'X (t- 

7*jw*—yt*i"i yrot;w-t4-b, ^yy 4 

20 /k^-*3rlM h\ 5/' ( t - y^;W^*^f 5/ M 7 7 
^ ( t _^;^ N -_^5y) fl/7^l/- 

k 5/ ( t ->^/^n o --**5/) y^k-K 

^W^y^y/x-h, 3, 3' , 4. 4' -fh 
y. 2, 5-5^y^U-2, 5- (yXyy^l/^-* 

^*^yWteJ8£ixS. 

[0041] Ztit><D*PXlfilZl&& L^i><7)t LXli'J 
( 4 77?k-K 5/(t-y 
:**5/) -rl/7^U~ K 5/ ( t-y^MN"— 
30 **5/) y^k-K 3, 3' , 4. 4' -fb7" 

[0042] *%pfUz&wh'U y^-fc tT«±. 

»g?b'^;UX(i^coJfl7k^)Bft. *»Jt^7W-^ 

£/^i>e^&#7*?-/Mfci*K b»J7tf/^D- 
^iMyrky. >f»J^y'xy, *y?uayk 
y x 5/»j3-y=fA v ^Jxfi/y, dc»Jt*-;i/^5 
OT^auri/y. ^»JS{tb'^. SiWJ 
40 x^vy. JSX^bKU ratify, *U-N-h^A 
;W^/-;UXtt*^W#. ^U-N-b'xyUboU K 

yx&znwmfc. xj-\sytu*^i'4y&<r>*m% 
«ci/:I^Wxxf/k T^*J;H6. T7»J;WKxx 
r;k y^^'J^e. y^^'J^KxxfiW r^u/w 

[0 04 3] ^fl^>609^(Cff^LV^cOi:LT. ti 

50 ^xfe^a^iMSWffi^^'J^ vri/y. sK'jy^v 



(7) 



WF5-323850 



1 1 

xy. ,-Kij;onri/y. ifoK'J \l—)VT)Vzi— ;W 

t:z/P7f-5-/K it«b':^£B-&j£7j-fc-f 
iJtti^M^T-AS. *'J»Kf:^K xf-uy-ft 

[0044] *y-?-{j, ^My^-S^ioosmg? 
(cwlt i offifia- 1 o o omMm>wfeX'®mz 
*u ifc. 3ta^i35^j»±, A>f y^-taagi ooaa 
fflzw ix i itftss- 1 om&&<rffl£X'ffiazti& . 

[0045] d&gottttmt LXli, f^TS 

;KyttMC0HRF-7 5 0, HRF-700. HRF- 
600, HRF-500E, *A^f7;x3 5 2fi 

[0 0 4 6] <XtC, miO*a^7AEgJi«c{rJ>-? 

•c. m^ttmzmteixz»&mmiz^xm]-r 

[0047] f*ggm\t. er^iaKW±o».t J: OM 
t ifX'Z h7u*?74V isT*- htt&VllX'h ") . 

[0048] /D y^^Vm- M LTli. MJI-* 



1 2 



_K 4. 4-y'7i-;Mj'y^yy74- K h 

^T*-K ^fy7^DyyMyy7^-F. ^'JU 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rhSdustrial Application] this invention relates to the hologram record medium which gave especially weatherability about the 
hologram record medium using the hologram record sensitized material which consists of a photopolymer. 

[Description of the Prior Art] A hologram is manufactured by recording on a photopolymer the interference fringe produced by 
interference of the laser beam from the light source, and the laser beam from a body. As a record material, although the 
photoresist, the dichromated gelatin, the silver halide, etc. are known, all have a problem in a definition cost, humidity-proof 
nature etc and the good volume phase type hologram is not obtained. Moreover, after hologram record, since the development 
process is indispensable, these methods also have the fault that working capacity is bad 

r00031 On the other hand, the hologram recording method using the refractive-index difference by movement of a monomer to 
Produce by which research has prospered in recent years attracts attention as a volume type phase hologram record material in 
which does not need a development process but productivity is extremely excellent. This method is called dry-type hologram 
record material from there being no need of being immersed in a developer. 

Elem(s) to be Solved by the Invention] However, in order to perform spreading diffusion of a monomer efficiently generally 
in such a conventional dry type hologram record material, it was not able to be said that the resistance to environment of the 
hologram which must use low material as a binder component comparatively, and is obtained of a glass transition temperature 
was enough Because, the spreading diffusion of the low molecular weight constituent in a polymer resin is because it is hard 
coming to happen below in the glass transition temperature by which movement of a polymer chainis frozen to being easy above 
the glass transition temperature to which the thermal motion of a polymer chain happens actively. Therefore, the volume type 
hologram record sensitized material in dry type recording needed to be a low glass transition temperature, in order to raise the 
sensitivity at the time of the record (diffraction efficiency), and since a glass transition temperature high ui order to be grant of 
another side and a resistance to environment was needed, it was difficult [ it ] to be compatible in sensitivity and a resistance to 
environment. 

Ens for Solving the Problem] The hologram record medium of this invention is variously characterized by being the 
hologram which recorded the interference fringe formed in the hologram record sensitized material layer applied on the base 
material of interference of a laser beam, having been set to the 1st from a photosensitive material and the heat cross linking agent 
in which a sensitized material layer contains a bridge formation component, and an interference fringe being stabilized by 
heating crosslinking reaction after record of the interference fringe to a sensitized material layer as a result of examination that 
the above-mentioned trouble should be solved. . 
r00061 Moreover, it is the hologram which recorded the interference fringe formed in the hologram record sensitized material 
layer applied to the 2nd on the base material of interference of a laser beam as a hologram record medium of this invention, and 
is characterized by for the sensitized material layer having contained ionizing-ray hardenability matenal, having irradiated 
ionizing radiation after record of the interference fringe to a sensitized material layer, having stiffened ionizing-ray hardenability 

material, and stabilizing an interference fringe. 

[0007] That is, this invention relates to the volume type hologram record medium which has both high sensitivity and a good 

resistance to environment. , , ■ i_ t. i 

rOOOSl First in this invention, drawing 1 shows the cross section of one example of the layered product which has hologram 
record material The hologram record sensitized material layer 2 which consists of a photosensitive material and a heat cross 
linking agent or the hologram record sensitized material layer 2 which consists of a photosensitive material and 
ionizing-radiation hardenability material is formed on the base material 1 used as the base, and the protective coat 3 for 
protecting a hologram is formed on the sensitized material layer. 

r0009] The hologram record sensitized material layer in this invention is set to the 1st from a photosensitive material and the 
cross linking agent of heat cross-linking, and is set to the 2nd from a photosensitive material and ionizing-radiation hardenability 

material. . . . . 

[0010] First a photosensitive material common to the hologram record medium of this invention is explamed. As a 
photosensitive material, it is a photosensitive material of a dry-type volume phase type hologram record use, and let a monomer, 
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a photopolymerization initiator, and a binder be principal components. First, as a monomer, the monomer in which the 
photopolymerization which has one ethylene nature ^saturation double bond at least and optical bridge formation are possible, 
oligomer prepolymers, and those mixture are mentioned into a monad, for example, the ester of a unsaturated carboxylic acid 
and its salt, and a unsaturated carboxylic acid and an aliphatic polyhydric-alcohol compound and the amide combination with a 
unsaturated carboxylic acid and an aliphatic multiple-valued amine compound are mentioned. . . . . 

rOOl 1] As an example of the monomer of a unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, an itaconic acid, a 
crotonic acid an isocrotonic acid, maleic acids and those halogenation unsaturated carboxylic acids, for example a chlonnation 
unsaturated carboxylic acid, a bromination unsaturated carboxylic acid, a fluoridation unsaturated carboxylic acid, etc. are 
mentioned. As a salt of a unsaturated carboxylic acid, there are above-mentioned sodium salt, above-mentioned potassium salt, 

etc. of an acid. , , , , . . . 

r0012] moreover as an example of the monomer of the ester of an aliphatic polyhydric-alcohol compound and a unsaturated 
carboxylic acid As an acrylic ester, ethylene glycol diacrylate, methylene glycol diacrylate, 1 , 3-butaned.ol diacrylate 
tetramethylene-glycol diacrylate, Propylene glycol diacrylate, neopentyl glycol diacrylate, Tnmethylolpropane triacrylate the 
TORIMECHI roll pro pantry (acryloyloxypropyl) ether, Trimethylol triacrylate, hexanediol diacrylate, 1, 4-cyclohexane diol 
diacrylate tetraethylene glycol diacrylate, Pentaerythritol diacrylate, a pentaerythritol thona chestnut rate, Pentaerythritol 
tetraacrylate, dipentaerythritol diacrylate, Dipentaerythritol triacrylate, dipentaerythritol tetraacrylate, Dipentaerythritol 
hexaacrylate, a sorbitol thoria chestnut rate, Sorbitol tetraacrylate, sorbitol pentaacrylate, Sorbitol hexa acrylate, TORI 
(acryloyloxyethyl) isocyanurate, Polyester acrylate oligomer, 2-phenoxy ethyl acrylate, 2-phenoxy ethyl methacrylate, phenol 
ethoxy rate monoacrylate, 2-(p-chloro phenoxy) ethyl acrylate, p-chlorophenyl acrylate, Phenyl acrylate, 2-phenylethyl acrylate, 
the ether of bisphenol A (2-acrylic oxy-ethyl), They are the ethoxylated bisphenol A diacrylate, 2-(l-naphthyloxy) ethyl acrylate, 
o-biphenyl methacrylate, o-biphenyl acrylate, etc. 

[0013] moreover as an example of the monomer of the ester of an aliphatic polyhydric-alcohol compound and a unsaturated 
carboxylic acid As an acrylic ester, ethylene glycol diacrylate, methylene glycol diacrylate, 1 , 3-butaned.ol diacrylate 
tetramethylene-glycol diacrylate, Propylene glycol diacrylate, neopentyl glycol diacrylate, Tnmethylolpropane triacrylate the 
TORIMECHI roll pro pantry (acryloyloxypropyl) ether, Trimethylol triacrylate, hexanediol diacrylate, 1, 4-cyclohexane diol 
diacrylate tetraethylene glycol diacrylate, Pentaerythritol diacrylate, a pentaerythritol thona chestnut rate, Pentaerythritol 
tetraacrylate, dipentaerythritol diacrylate, Dipentaerythritol triacrylate, dipentaerythritol tetraacrylate, Dipentaerythritol 
hexaacrylate, a sorbitol thoria chestnut rate, There are sorbitol tetraacrylate, sorbitol pentaacrylate, sorbitol hexa acrylate, TORI 
(acryloyloxyethyl) isocyanurate, polyester acrylate oligomer, etc. 

[0014] As a methacrylic ester, tetramethylene-glycol dimethacrylate, Triethylene-glycol dimethacrylate, neopentyl glycol 
dimethacrylate, Trimethylolpropanetrimethacrylate, trimethylolethane trimethacrylate, Ethylene glycol dimethacrylate, 1, 

3- butanediol dimethacrylate, Hexanedioldimethacrylate, pentaerythritol dimethacrylate, Pentaerythritol trimethacrylate, 
pentaerythritol tetrapod methacrylate, Dipentaerythritol dimethacrylate, dipentaerythritol hexamethacrylate, Sorbitol 
trimethacrylate, sorbitol tetrapod methacrylate, Screw-[p-(3-metacryloxy-2-hydroxy propoxy) phenyl] dimethylmethane, Screw - 
[p - (there is an acrylic oxyethoxy phenyl] dimethylmethane, 2, and 2-screw (4-methacryloyloxy phenyl) propane and 
methacrylic-acid-2-naphthyl etc.) . . 

[0015] As itaconic-acid ester, ethylene glycol di-itaconate, propylene-glycol di-itaconate, 1, 3-butanediol di-itaconate, 1, 

4- butanediol di-itaconate, tetramethylene-glycol di-itaconate, pentaerythritol di-itaconate, sorbitol tetrapod itaconate, etc. are 

[0016] As crotonic-acid ester, ethylene GURIKORUJI crotonate, tetramethylene-glycol JIKUROTONETO, pentaerythritol 
JIKUROTONETO, sorbitol tetrapod crotonate, etc. are mentioned. 

[0017] As isocrotonic-acid ester, ethylene glycol JIISO crotonate, pentaerythritol JIISO crotonate, sorbitol tetrapod iso 
crotonate, etc. are mentioned. 

[0018] As a maleate, ethylene glycol JIMARETO, triethylene-glycol JIMARETO, pentaerythritol JIMARETO, sorbitol tetrapod 
malate, etc. are mentioned. 

[0019] As a halogenation unsaturated carboxylic acid, 2, 2, 3, and 3-tetrafluoropropylacrylate, 1H, 1H, 2H, 2H-heptadeca lluoro 
decyl acrylate 2, 2, 3, and 3-tetrafluoro propyl methacrylate, 1H, 1H and 2H, and 2H-heptadeca fluoro desyl methacrylate, 
methacrylic-acid - 2, 4, 6-TORIBUROMO phenyl, and dibromo neopentyl dimethacrylate (it NK-ester-DBN(s) tradename: --) 
the product made from New Nakamura Chemical industry, and dibromopropyl acrylate (NK ester A-DBP tradename: --) the 
product made from New Nakamura Chemical industry, and JIPUROMO propyl methacrylate (it NK-ester-DBP(s) tradename: --) 
The product made from New Nakamura Chemical industry, methacrylic-acid chloride, methacrylic acid - 2, 4, 6-TORIKURORO 
phenyl, p-chloro styrene, methyl-2-chloro acrylate, ethyl-2-chloro acrylate, n-butyl-2-chloro acrylate, tribromophenol acrylate, 
tetrabromo phenol acrylate, etc. are mentioned. 

[0020] Moreover, as an example of the monomer of the amide of a unsaturated carboxylic acid and an aliphatic multiple-valued 
amine compound! a methylene screw acrylamide, methylene screw methacrylamide, 1, 6-hexamethylene screw acrylarrude, 1, 
6-hexamethylene screw methacrylamide, a diethylenetriamine tris acrylamide, a xylylene screw acrylarrude, xylylene screw 
methacrylamide, N-phenyl methacrylamide, diacetone acrylamide, etc. are mentioned. 

[0021] The poly isocyanate compound which has two or more isocyanate machines in one molecule indicated by JP,48-41708,B 
as other examples, Following general formula CH2 =C(R) COOCH2CH(R') OH (the inside R of a formula and R" express 
hydrogen or a methyl group.) The vinyl urethane compound containing two or more polymerization nature vinyl groups etc. is 
mentioned into 1 molecule to which the vinyl monomer containing the hydroxyl group shown was made to add. 
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r 00221 Moreover polyfimctional acrylate and polyfimctional methacrylate, such as polyester acrylate and an epoxy resin which 
are indicated by the urethane acrylate indicated by JP.51-37193.A, JP,4S-64183,A, JP.49-43191.B, and JP.52-30490.B, 
respectively, and an acrylic acid (meta), can be mentioned. 

[0023] furthermore, a Japanese adhesion association magazine - Vol.20 and the thing currently introduced to 7,300-308 page of 
No(es) as a photoresist monomer and oligomer can also be used 

[0024] In addition, as a monomer containing phosphorus, monochrome (2-AKURIRO yloxy ethyl) acid phosphate (tradename : 
lieht ester PA the product made from Kyoeisha Fatty chemistry Industry) and monochrome (2-meta-chestnut ROIkl ethyl) acid 
phosphate (tradename : light ester PM, the product made from Kyoeisha Fatty chemistry Industry) are mentioned, and 
tradename:RIPOKISHI VR-60 (Showa High Polymer Co., Ltd. make) which is an epoxy acrylate system, 
tradenameiRIPOKISHI VR-90 (Showa High Polymer Co., Ltd. make), etc. are mentioned. 

[0025] Moreover, tradename:NK ester M-230G (product made from New Nakamura Chemical industry) and tradename:^ 

ester 23G (product made from New Nakamura Chemical industry) are mentioned. 

[0026] Furthermore, the thoria chestnut rates, [0027] which have the following structure expression 

[Formula 1] 

CH, = CHC00CH 2 CH 2 O c H 2 C H a CO O C H = C H 2 

N N 



f 

CH 2 CH 2 C00CH = CH 2 

[0028] (The product made from Toagosei Chemical industry, a tradename, ARONIKKUSU M-315) 
[0029] 
[Formula 2] 

CH 2 -CHC00CH 2 CH 2 O C H 2 C H 2 CO OC H = C H 2 

\ A. / 

N 



1 

CHsCHaO (CH 2 ) 5 OCOCH = CH 2 

[0030] (Product [ made from Toagosei Chemical-industry ], tradename and ARONIKKUSU M-325) and 2, and 2'-screw 
(4-acryloxy diethoxyphenyl) A propane (the product made from new Nakamura Chemistry , a tradename, and NK ester A-BPE 
-4), tetramethylolmethane tetraacrylate (the product made from new Nakamura Chemistry , a tradename, NK ester A-TMMT), 
etc. are mentioned. . 
[0031] A photopolymerization initiator and a sensitizer Next, 4-dimemylamino benzoic acid, 4-dimethylamino methyl benzoate, 

2- dimethylamino ethyl benzoate, 2-dimethylamino ethyl benzoate, 4-dimethylamino ethyl benzoate, 4-dimethylamino 
benzoic-acid butyl, 4-dimethylamino benzoic-acid 2-ethylhexyl, 4-dimethylamino isoamyl benzoate, 2 and 2-diethoxy 
acetophenone, a benzyl dimethyl ketal, a benzyl-beta-methoxy ethyl acetal, The 1 -phenyl -1, a 2-propane 
dione-2-(o-ethoxycarbonyl) oxime, A benzophenone, methyl o-benzoylbenzoate, a MIHIRASU ketone, A - screw diethylammo 
benzophenone, and 4 and 4 '4, 4'-dichloro benzophenone, A dibenzoyl (1, 2-bibenzyl dione), a benzoin 
(2-phenyl-2-hydroxy-acetophenone), A benzoin methyl ether, benzoin ethyl ether, benzoin iso-propyl ether, A benzom-n-butyl 
ether, benzoin isobutyl ether, A benzoin butyl ether (50:50 mixture of n and iso), benzoin alkyl ether, 
4'-isopropyl-2-hydroxy-2-methyl-propiophenone, 2-hydroxy-2-methyl-propiophenone, p-dimethylamino acetophenone, A 
p-t-BUCHIRUTORI chloroacetophenone, a p-t-butyl dichloro acetophenone, p-azide benzaldehyde, p-azide acetophenone, 
p-azide benzoin acid, p-azide benzal acetophenone, p-azide benzalacetone, A 4 and 4'-diazido chalcone, 1, 3-screw -(4'-azide 
benzal)- Acetone, 2, 6-screw -(4'-azide benzal)- A cyclohexanone, 2, a 6-screw-(4'-AJISHITO benzal)-4-methylcyclohexanone, 
The 4 and 4'-diazido stilbene -2, 2 '- disulfon acid, 1, and 3-screw-(4'-azide benzal)-2-propanone -2' sulfonic acid, 1, the 

3- screw-(4'-azide benzal)-2-propanone -2, 2'-disulfon acid sodium, 1 A 3-screw-(4*-azide thinner SHIRIDEN)-2-propanone, An 
azide pyrene, 3-sulfonyl azide benzoic acid, 4-sulfonyl azide benzoic acid, 2, 6-screw -(4'-azide benzal)- Cyclohexanone - 2', 2 
disulfon acid (sodium salt), 2, 6-screw -(4*-azide benzal)- The methyl-cyclohexanone 2, a 2 , -disulfon acid (sodium salt), A 

4- diazo diphenylamine sulfate, a 4-diazo-4 , -methoxy-diphenylamine sulfate, A 4-diazo-3-methoxy-diphenylamine, the sodium 
salt of a naphthoquinone (1 2) diazido (2)-4-sulfonic acid, The sodium salt of a naphthoquinone (1 2) diazido (2)-5-sulfonic acid, 
A naphthoquinone (1 2) diazido (2)-5-sulfonate (1), A naphthoquinone (1 2) diazido (2)-5-sulfonate, Naphthoquinone (12) 
diazido (2)-5-sulfonate (3)-novolak-resin ester, A diazo resin (a sulfate, zinc chloride double salt, etc. of a diazo diphenylamine 
paraformaldehyde condensate), A triphenyl pyrylium perchlorate, 4-methoxypheny -2, 6-diphenyl pyrylium perchlorate, The 
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iSr— ~S o, g .„ic perox.de wMch are sta ™ by ,he foUo,,„ g genera, — („ are 



mentioned. 
[0033] 
[Formula 3] 

( i ) 




[0034] (Rl R2, and R3 show independently a hydrogen atom, a crawl atom, a lower ^.S^S^^ 1 ^! 
Si, the low-grade diaUcenyl amino group, or the 

Sues ^^2^!?) dJlffiWbiphenyD thiadiazole, 2-(5-pheny.) OKISA diazole, 2-(5-p-methoxypheny) 



following general formula, [0037] 
[Formula 4] 

Ri ? 




[0038] (The inside Rl of a formula, R2, R3. and Z are the same also in the aforementioned general formula (1) formula) etc. - it 

loS^As an example of a coumarin compound, a 3-acetyl-7-dimethylamino coumarin A S-benzoyl-T-dimethyl-amino 
EL£ the 3 bTLy. -5, 7-dimethoxy coumann, A methyl, 7-die*ylammo-3-KUMA* no, *f,f > ? 
3-cinnamoyl-7-diethylairuno coumarin, A - carbonyl screw (7-dtethylarruno coumann, and 3 and 3 3 3 -ca bonyl screw (5, 
7- METOK1SHIAMFNO) coumarin, 7-diethylamino -5, 7'-dimethoxy -3, 3'-b,sque manne ** A 3-(2 - bends 
inidazoyD-7-d.ethylamino coumann, A 3-(2'-bends OKISAZOIRU)-7-d,ethylarmno cournann W^ta 
l?AZOIRU-2>7-diethylamino coumarin, 3-(2'-bends thiazoyl)-7-d.ethylarruno coumann, 3, and 3 -carbonyl screw 

S^ 7 ;322w «** **** a c ~ compound Me " e perox,d d e ' 

c^L^^XS^ per g oxide P t-buty. perox.de, a cumene hydroperoxide, DiuoprnK^ne-P^^ 
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Di-tert-butyl peroxide phthalate, t-butyl par oxybenzoate, 3, 3\ 4, a 4 , -tetrapod-(tert-butyl peroxide carbonyl) benzophenone, 2 
and the 5-dimethyl -2, 5-(dibenzoyl peroxy) hexane, etc. are used. 

[0041] As a desirable thing, di-tert-butyl peroxide isophthalate, di-tert-butyl peroxide terephthalate, di-tert-butyl peroxide 
phthalate, 3, 3', 4, and a 4'-tetrapod-(tert-butyl peroxide carbonyl) benzophenone are especially mentioned in these. 
[0042] As a binder in this invention, poly methacrylic-acid ester or its partial hydrolysate, Polyvinyl acetate or its hydrolyzate, 
polyvinyl alcohol, or its partial acetalization object, A triacetyl cellulose, a polyisoprene, a polybutadiene, a polychloroprene, 
Silicone rubber, polystyrene, a polyvinyl butyral, a polychloroprene, A polyvinyl chloride, a chlorinated polyethylene, 
chlorination polypropylene, Polly N-vinylcarbazole, or its derivative, The copolymer or its half-ester of Polly N vinylpyrrohdone 
or its derivative, styrene, and a maleic anhydride, The copolymer which uses as a polymerization component the monomer 
chosen from the monomer group of an acrylic acid, an acrylic ester, a methacrylic acid, a methacrylic ester, an acrylamide, 
acrylic nitril, ethylene, a propylene, a vinyl chloride, vinyl acetate, etc. which can be copolymerized is used. 
[0043] The polyvinyl acetate and the ethylene vinylacetate copolymer which are the single polymerization or copolymer to 
which a glass transition temperature uses as a polymerization component comparatively the polyvinyl acetal and polyvinyl 
butyral which are a low polyisoprene, a polybutadiene, a polychloroprene, and the partial acetalization object of polyvinyl 
alcohol, and vinyl acetate as a desirable thing among these especially, a vinyl chloride vinyl acetate copolymer, etc. are 
mentioned. 

[0044] A monomer is used at a rate of the 10 weight sections - 1000 weight section to the binder resin 100 weight section, and a 
photopolymerization initiator is used at a rate of 1 weight section - 10 weight section to the binder resin 100 weight section. 
[0045] In the form dissolved in a solvent which is mentioned later as such a photosensitive material, it is marketed, for example, 
HRF-750 made from TEYUPON, HRF-700, HRF-600, HRF-500E, and homme NIDEKKUSU 352 grade can be used. 
[0046] Next, it is in the 1st hologram record medium, and the heat cross linking agent added by photosensitive material is 

explained. • . 

[0047] The deprotection of the heat cross linking agent is carried out by heating more than predetermined temperature, and it is 
the block isocyanate compound which can make two or more isocyanate machines appear, and carries out crosslinking reaction 
to the compound which contains the hydroxyl group contained in a photosensitive material in [ two or more ] a monad. 
[0048] As a block isocyanate, to lvlene diisocyanate , 1, 5-naphthylene diisocyanate, 4 and 4^1 iphenylme^iane_di isocyanate, a 
tolidine isocyanate, 1, 6-hexamethylene di-isocyanate , isophorone diisocyanate, Xylylene diisocyanate, lysine diisocyanate, 
triphenylmethane-color diisocyanate, Diisocyanate, such as tris (isocyanate phenyl) thio phosphate, In tri-isocyanate compound, 
the thing using activity methylene system compounds, such as phenol systems, such as alcoholic systems, such as a methanol and 
ethanol, a phenol, and cresol, an acetylacetone, and an ethyl acetoacetate, as a blocking agent is mentioned. 
[0049] They are the tolylene diisocyanate by which dissociation temperature was comparatively blocked by the low metacresol 
as an among these especially desirable thing, and tolylene diisocyanate blocked by the acetylacetone. Moreover, in order to make 
dissociation temperature of a block isocyanate low, the method of adding a catalyst is also useful. There is 1 and 3-diacetoxy 
tetrabuthyl stanoxane etc. as a desirable catalyst. The relation of the typical blocking agent and typical dissociation temperature 
of tolylene diisocyanate is shown in Table 1. 
0050] 
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[0051] Next, it is good to use the binder which has the hydroxyl group in which crosslinking reaction with the isocyanate 
machine in a heat cross linking agent is possible as a compound which contains the hydroxyl group in a photosensitive material 



5 of 9 



5/2/03 1:23 PM 



http://www4Jpdl.ipo-go.jp/cgi-bin/tran_web_cgi_eiie 



• * 

in r two or more 1 a monad. As such a b.nder, a tnacetyl cellulose, polyvinyl alcohol, a polyethylene glycol, an 

ethane virTylacetat'copol^er partial saponification object, a methyl methacrylate-hydroxyethyl methacrylate copolymer, etc. 

[SSlAsSfa heat cross linking agent, in a photosensitive material containing such a binder, i. is good to use it at a rate of 0. 1 . 
weieht section - 10 weight section to the binder 100 weight section. „„„ t ,;„ e , 

0053 However in order to perform crosslinking react.on with a heat cross linking agent, the compound which conta.ns a 
S group in [ two or more ] a monad, for example, the alcohols more than divalent, may be made to contain ,n _a 
nho osensitive material, when all can be applied to this .nvention and a hydroxyl group is no. contained n a b.nder if it .s the 

of a volume type hologram record use. As such alcohol, a diethylene glycol, a methylene glycol, a 
tetraethvlene elvcol, a pentaerythritol, dipentaerythritol, etc. are mentioned. 

00541 in such a photosensitive mater al a heat cross l.nking agent is the rate of 0.1 weight sect.on - 20 we.ght section to the 
linder IM^iKS^. as for alcohol, h is good to use it at a rate of 0.1 we.ght section - 20 weight section to the binder 

moVsilf adlhttas a photosensit.ve materia, component, a plast.cizer, a glycerol, a diethylene glycol a methylene glycol and 
various kinds of non-ion system surfactants, the cation system surfactant, and the anion system surfactant may be added, for 

3'as a solvent the above-mentioned hologram record-medium formation material An acetone a methyl ethyl ketone A 
methyl taotaSl ketone, a cyclohexanone, benzene, toluene, A xylene, chlorobenzene, a tetiahydrofuran, a ^> 
Ethvlce Uosolv methy -cellosolve acetate, ethylcellosolve acetate, It mixes with ethyl acetate 1, 4-d.oxane, 1, 2-d.chlo oethane, 
a^^S^3ofo™. a methanol, ethanol, an isopropanol, etc., and considers as a solution and on the base material 
mentioned Iter, appl.cationformation is carried out and it considers as a hologram record layer at 1 micrometer - 1 00 

™~s I^S^tS^^ medium ,s recorded by interference of the laser of the 2 flux of light with the 
LiDDmann type or DENISHUKU type hologram formation equipment, and a hologram is tormed. 

K5S "exfafter the layered product which recorded the hologram hardens a sensitized material and stab.hzes an interference 
fringe by exposure processing by ultraviolet rays, it is heated, performs a heat bridge formation process, and stabilizes an 
nXrence fringe Lther. This heat treatment process is the hydroxyl group which an tsocyanate machine ,s made to appear and 
s contain d £ a photopolymer sensitized material, and a process in which a urethane bond is made to form by carrymg out 
preSSed-time neglecTmore than the temperature to which the deprotection of the block isocyanate "" earned out 
raOSSTNSTfli 2nd hologram record medium of this invention is explained. As an ion.zmg-rad.at.on hardenability mate nal in 
flu 2nd hobgram record medium, electron ray hardenability material and ultraviolet-rays hardenability materia are usefol and 
electron hardenability material and ultraviolet-rays hardenability material have the same latter in component except for a 
ShSS Wtiator containing a sensitizerfand make a principal component the polymer and ol.gomer which generally 
have the active group of radical polymerization nature in the structure as a coat formation component. 

^l^aU^toble thing ha. the cross-l.nking component of an acrylate system, an epoxy system, an acetal system, and 

chlor ^ mSl system - they are the polyester resin of low molecular weight, a polyether resin, acrylic resin, an epoxy r sin, a 
u^S» alkyd resin!a spiro acetal resin, a polybutadiene resin, the poly thiol polyene resin, polystyrene resin, etc. 

STMoreover, in order to make the above-mentioned electron ray hardenability material into ultraviolet-rays ; harderung resm, 
t is good to mix and use n butylamine, a triethylamine, a tree n-butyl phosphine, etc. as an optical initiator into th.s as 
a^Sho^ a benzophenone, MIHIRA benzoyl benzoate, alpha-amino KISHIMU ester, tetramethyltmuram monosulf.de, 

ly ionizmg-radiation irradiation from various electron ray acceleration machu.es, such as a cock loft WARUTON type, a 
B ANDE graph type a resonance transformation type, an insulating core transformer type, a hnear model the Dyn^on type 
Jndiw Z "when it is electron beam irradiation and which has the energy of 100-900KeV preferably 50 to 1 ,000 KeV - 0. 1 - 
100 Mrad desirable -- 1-10 it can carry out 

0063] moreover, the ultraviolet rays by which it is emitted from the light sources, such as a ^f.^/^ 1 ^' * 
high pressure mercury vapor lamp, a carbon arc, a xenon arc, and a metal hal.de lamp, .n the case of UV .rrad.ation -0.1- 
10000 mJ/cm2- desirable-- 10- 1000 mJ/cm2 It carries out by irradiating. . 

0064] As Selection ray hardenability material and ultraviolet-rays hardenability material, in such a photosens.tive matenal, ,t 

s eood to use it at a rate of 0. 1 weight section - 20 weight section to the binder 1 00 weight sect.on . . . 

00 8 65] In addi on, as a photosensitive material component, a plastic.zer, a glycerol, a diethylene glycol a methylene^ glycol and 
various kinds of non-,on system surfactants, the cation system surfactant, and the anion system surfactant may be added, for 

5]As a solvent this 2nd hologram record-medium formation material An acetone, a methyl ethyl ketone, a methyl I isobutyl 
ketone a cyclohexanone, benzene, toluene, A xylene, chlorobenzene, a tetrahydroforan, a methyl cellosolve, Ethylcellosolve, 
S-cenosolve acetate, ethylcellosolve acetate, Ethyl acetate, 1, 4-dioxane, 1 2-dichloroethane,^ dichlorome ha ne t mix s 
with chloroform, a methanol, ethanol, an isopropanol, etc., and considers as a solution, and on the base n^tenal men tioned later, 
application formation is carried out and it considers as a hologram record layer at 0.1 micrometers - 100 micrometers of 
thickness after dryness. 
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[0067] Thus the produced hologram record medium is recorded by interference of the laser of the 2 flux of l.ght with the 
LiDDmann type or DENISHUKU type hologram formation equipment, and a hologram is formed. 

[0068 HereTfter, the protective laylr prepared on the Is, or the base material in the 2nd record medium and • Pj»^",ve 
aver is explained. As what can be used as a base material of a hologram record-med.um layered product, a l-5mm glass 
substrate, an acrylic substrate, a polycarbonate substrate, a polyethylene substrate, a polyprapy " As an 
polye.hylene-terephthalate substrate, a polystyrene substrate, etc. are mentioned preferably 0.01-100mm ,n thickness. As an 
among ihese especially desirable thing, a mechanical strength is enough, there are few rates of a birefringence, and they are a 
hiehly transparent glass substrate, an acrylic substrate, and a polycarbonate substrate. 

[00691 Moreover, on the above-mentioned hologram record layer, a protective layer is prepared and a thor.a cety sirlou. film, a 
polyvinyl alcohol film, a polymethylmethacrylate film, etc. are mentioned as what can be used as a protective coat as what is 
formed with 0 001-lOmm in thickness, desirable transparent resin films with good weatherability, such as a 0-01-0 1mm 
polyethylene-terephthalate film, a polyethylene film, a polypropylene film, an acrylic film, the poly acetyl sirloin film, and a 
cellulose-acetate-butylate film, and a spin coat. . 0 „j ?„h 

[0070] Although many things are considered as a means to obtain the photosensitive-layer protective layer ,n the 1st and 2nd 
Log am record media, it is thought that application by this invention is possible also for any. For exampte it is flit s method I of 
sticking a protective coat by the platen or forming it on a spin coat on a base material 1, after applying and drying the solution 
containing hologram record material on a spin coat, a bar coat, etc. 

[Son and Effect(s) of the Invention] By making the hologram record material which consists of a photopolymer contain a 
heat cross linking agent, forming, and performing heating crosslinking reaction after hologram record, the 1st Mo^iecord 
medium of this invention can stabilize the structure of an interference fringe, and ,t can give the advanced weatherabhty after 
record while it maintains the sensitivity at the time of good record. Although this detailed reason is unknown, since it is different 
from the radical polymerization mechanism in the polymerization of the monomer for [ since heat crosslinking reaction occurs 
according to an addition-reaction mechanism ] hologram record, there is almost no volumetric shrinkage and the structure of an 
interference fringe is maintainable before and after a hardening reaction, an optical property can be maintained and a consistent 
technical problem can be solved. Moreover, since what is necessary is just to add a little block isocyanate into the volume type 
hologram photosensitivity material of the dry type recording known from the former, the advantage that the resistance to 
environment of a hologram can be improved very easily is in it. . 
[00721 Moreover, since the structure of an interference fringe stabilizes the 2nd hologram record medium of this invention by _ 
Eradiating the ionizing radiation after hologram record to the layered product which has the hologram record material containing 
the binder component which performs crosslinking reaction by ionizing radiation, and performing crosslinking reaction, it can 
give the sensitivity at the time of the difficult good record, and advanced weatherability to the volume type hologram record 
material of dry type recording by the conventional method. In this invention, the reason for having the above effects is 
considered because weatherability is obtained that it is high sensitivity since the glass transition temperature at the time of 
hologram record is low and diffusion of a monomer is easy, and by ionizing-radiation irradiation performing crosslinking 
reaction to the hologram after record, and making a glass transition temperature high. Since what is necessary is just to carry ou 
little addition of the binder component of ionizing-radiation hardenability at the volume type hologram photosensitivity material 
of the dry type recording known from the former, it is the effective method of improving the resistance to environment of a 

m O 073?ThriTt?fthis invention and the 2nd hologram record medium can maintain an optical property under environment as 
shown in the following table 2. It is thought that the method of adding [ which it came to invent this time when what is depended 
on the conventional process considered that an optical property deteriorated with these environmental tests ] a heat cross linking 
agent into a photosensitive material, and performing heat bridge formation, or the method of adding ionizing-radiation 
hardenability material into a photosensitive material, and stiffening is very effective as the method of weatherproof grant. 
;0074] 
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[0075] The hologram record medium of this invention fits the application the holographic optical element use for hologram 
scanners as which weatherability is required, for example, an object, the object for laser-beam scanners, the object for the 
combiners of a tuming-the-head-up display, for solar reflectors, etc. 
[0076] Hereafter, an example explains this invention. 
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[0077] 

(Example^) The hologram record sensitized material containing a heat cross linking agent was adjusted as follows. 

Hornnie N1DEKKUSU 352 (product made from DuPont) .... The 100 sections Items Sensitizedmaterial component .... The 25 
Tections A methyl ethyl ketone .... The 55 sections Toluene .... 20 *"* cross linking agent .... The 10 1 sections Items Were 
blocked with m-cresol. tolylene diisocyanate .... The five sections A glycerol .... The five sections 1, 3-d. acetoxy tetr abu hy 
stanoxane The hologram record sensitized material which carried out 0. 1 section adjustment On a glass substrate (SUZUkI 
MOTOR ulass tech company) with a thickness of 3.0mm, it applies and dries by the spin coat method, a paint fi m with a 
thickness of 25 micrometers is formed, and it is the triacetyl-cellulose film (Fuji Photo Film (stock company make) was 
laminated.) of 50 micrometers of thickness. 

[0079] To this, the reflected type hologram diffraction grating was produced using 514nm Ar laser so that the angle of the 
diffracted light might become 45 degrees. . 
[0080] Subsequently, a high pressure mercury vapor lamp is used and they are 50 mJ/cm2. Ultraviolet rays were .rradiated, for 
30 minutes, it heat-treated and crosslinking reaction was performed at 120 more degrees C. 

r008 1 1 When the optical property of the obtained hologram diffraction grating was measured by 5 1 4nm laser, diffraction 
effic.ency was 75% at the diffraction angle of 44.5 degrees. As a result of carrying out the elevated-temperature shelf test m l 50 
degrees C of this hologram diffraction grating, the diffraction efficiency of a diffraction angle is 80% at 44.5 degrees, and after 
2-hour neglect was found by there being almost no change of an optical property and having good weatherabihty. 
[0082] (Example 2) The hologram record sensitized material containing a heat cross linking agent was adjusted as follows. 

HRF-750 (product made from DuPont) .... The 100 sections Items Sensitized material component .... The 25 sections A methyl 
ethyl ketone .... The 55 sections Toluene .... 20 **** cross linking agent .... The five sections Items Were blocked by the 
acetylacetone. tolylene diisocyanate .... the five sections, in this case an example 1 - differing - the product made from 
sensitization - since a hydroxyl group is contained in the binder component of resin HRF-750, alcohol is unnecessary for a heat 

cross linking agent .... i • u — ^ 

[00841 The adjusted hologram record sensitized material was applied and dried at the spin coat method on the acrylic substrate 
bitter taste rewrite : the Mitsubishi Rayon company make) with a thickness of 3 .0mm, the paint film with a thickness of 25 
micrometers was formed, and the acrylic sheet (bitter taste rewrite : the Mitsubishi Rayon company make) of 500 micrometers of 
thickness was laminated. . ,, 

r 0 0851 To this the reflected type hologram diffraction grating was produced using 5 14nm Ar laser so that the angle of the 
diffracted light might become 62 degrees. A high pressure mercury vapor lamp is used and they are 50 mJ/cm2. Ultraviolet rays 
were irradiated, it heat-treated for 30 minutes at 1 20 more degrees C, and crosslinking reaction was performed 
[00861 When the optical property of the obtained hologram diffraction grating was measured by 514nm laser, the diffraction 
efficiency of the diffraction angle was 80% at 61.54 degrees. When the elevated-temperature shelf test in 100 degrees C of this 
hologram diffraction grating was carried out, the diffraction efficiency of a diffraction angle is 81% at 61 degrees, and after 
200-hour neglect was found by there being almost no change of an optical property and having good weatherabihty 
[0087] (Example 1 of comparison) In the example 1, the optical property of the hologram diffraction grating completely 
produced by the same method was examined except having removed the heat cross linking agent. 

[0088] When the optical property of the hologram diffraction grating which does not include this heat bridge formation process 
was measured by 5 14nm laser, the diffraction efficiency of the diffraction angle was 78% at 44.5 degrees. When the 
elevated-temperature shelf test in 150 degrees C of this hologram diffraction grating was carried out, as a result of measuring the 
optical property after 2-hour neglect, the diffraction efficiency of a diffraction angle is 52% at 38 degrees, and the optical 
property deteriorated greatly. 

[0089] (Example 2 of comparison) In the example 2, the optical property was examined about the hologram diffraction grating 
completely produced by the same method except having removed the heat cross linking agent. When the optical property of the 
hologram diffraction grating which does not include this heat bridge formation process was measured by 5 14nm laser the 
diffraction efficiency of the diffraction angle was 66% at 61 degrees. When the elevated-temperature shelf test m 100 degrees C 
of this hologram diffraction grating was carried out, as a result of measuring the optical property after 200-hour neglect, the 
diffraction efficiency of a diffraction angle is 20% at 52 degrees, and the optical property deteriorated greatly. 
[0090] (Example 3) The hologram record sensitized material containing an ionizing-radiation hardening type binder was 
adjusted as follows. 

Homme NIDEKKUSU 352 (product made from DuPont) .... The 100 sections Items Sensitized material component .... The 25 
sections A methyl ethyl ketone .... The 55 sections Toluene .... 20 section ionizing-radiation bridge formation binder .... The 
seven sections Items Chloromethylation polystyrene .... The five sections A benzophenone .... The hologram record sensitized 
material which carried out 2 section adjustment on a glass substrate (SUZUKI MOTOR glass tech company make) with a 
thickness of 3.0mm It applied and dried by the spin coat method, the paint film with a thickness of 20 micrometers was formed, 
and the triacetyl-cellulose film (Fuji Photo Film [ Co., Ltd. ] Co., Ltd. make) of 50 micrometers of thickness was laminated. To 
this the reflected type hologram diffraction grating was produced using 5 14nm Ar laser so that the angle of the diffracted light 
might become 60 degrees. A ultrahigh pressure mercury lamp (eye air conditioner FIKXU) is used here, and it is 1000 mJ/cm2. 
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It irradiated. 

[0092] When the optical property of this hologram diffraction grating was measured by 5 14nm laser, the diffraction efficiency of 
the diffraction angle was 70% at 59 degrees. In the elevated-temperature shelf test in 100 degrees of this hologram diffraction 
grating, the diffraction efficiency of a diffraction angle is 80% at 59 degrees, and after 200-hour neglect was found by there 
being almost no change of an optical property and having good weatherability. 

[0093] (Example 4) The hologram record sensitized material containing an ionizing-radiation hardening type binder was 

adjusted as follows. 

[0094] 

HRF-750 (product made from DuPont) .... The 100 sections Items Sensitized material component .... The 25 sections A methyl 
ethyl ketone .... The 55 sections Toluene .... 20 section ionizing-radiation bridge formation binder .... The five sections Items 
Polyglycidylmethacrylate .... The hologram record sensitized material which carried out 5 section adjustment on 3.0mm glass 
substrate (SUZUKI MOTOR glass tech company make) in thickness It applied and dried by the spin coat method, the paint film 
with a thickness of 20 micrometers was formed, and the triacetyl-cellulose film (Fuji Photo Film [ Co., Ltd. ] Co., Ltd. make) of 
50 micrometers of thickness was laminated. To this, the reflected type hologram diffraction grating was produced using 514nm 
Ar laser so that the angle of the diffracted light might become 60 degrees. Electro curtain type EB equipment (ESI) was used 
here, and it took 3Mard. irradiation 175 KeV. 

[0095] When the optical property of this hologram diffraction grating was measured by 514nm laser, the diffraction efficiency of 
the diffraction angle was 70% at 59 degrees. In the elevated-temperature shelf test in 100 degrees C of this hologram diffraction 
grating, the diffraction efficiency of a diffraction angle is 80% at 59 degrees, and after 200-hour neglect was found by there 
being almost no change of an optical property and having good weatherability. 

[0096] (Example 3 of comparison) In the example 3, the optical property was examined about the hologram diffraction grating 
completely produced by the same method except an ionizing-radiation hardenability resin not being included. When the optical 
property of the hologram diffraction grating which does not include this heat bridge formation process was measured by 514nm 
laser, the diffraction efficiency of the diffraction angle was 70% in 60. In the elevated-temperature shelf test in 150 degrees C of 
this hologram diffraction grating, when the optical property after 2-hour neglect was measured, the diffraction efficiency of a 
diffraction angle is 52% at 45 degrees, and the optical property deteriorated greatly. 

[0097] (Example 4 of comparison) In the example 4, the optical property was examined about the hologram diffraction grating 
completely produced by the same method except an ionizing-radiation nature hardening type resin not being included. When the 
optical property of the hologram diffraction grating which does not include this heat bridge formation process was measured by 
514nm laser, the diffraction efficiency of the diffraction angle was 66% at 44 degrees. In the elevated- temperature shelf test in 
100 degrees C of this hologram diffraction grating, when the optical property after 200-hour neglect was measured, the 
diffraction efficiency of a diffraction angle is 20% at 49 degrees, and the optical property deteriorated greatly. 



[Translation done.] 
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